| GROUP INNATE LYMPHOID CELLS
Innate lymphoid cells (ILCs) are a recently identified group of tissueresident cells of the innate immune system that modulate immune functions prior to the generation of an adaptive immune response and early in life when components of the adaptive immune system are still lacking. 1 ILCs lack antigen-specific immune recognition receptors (i.e.
B-cell or T-cell receptor), and their activity is, at least in parts, con- is being re-investigated. 2 For a long time, CD3ε − cells that co-express activating NK cell receptors, such as NK1.1 and NKp46, were summarily considered to be NK cells. 3 Over the last years, we have learned that this population contains additional subsets of innate lymphocytes that are likely Conventional NK cells and group 1 ILCs share several characteristics such as surface receptors and the ability to produce IFN-γ upon activation, but they differ in their developmental paths and in their dependence on specific transcription factors.
Infection of mice with the intracellular parasite Toxoplasma gondii is followed by a strong Toxoplasmosis is one of the most common infections worldwide. 21 After oral ingestion, the parasites cross the intestinal barrier and disseminate through the body within infected immune cells and finally reach the central nervous system (CNS). 22 There, they convert into bradyzoite-containing cysts in immune privileged neurons of the CNS, where they remain lifelong. 23 While the acute infection is mainly asymptomatic, the latent stage is associated with basal inflammation that contributes to neuronal alterations and behavioural changes of the host. 24 Moreover, the persistent parasite might reactivate and lead to encephalitis in immune-suppressed patients. 21 Infection with T. gondii is a paradigm for immunity to intracellular infections and a model to investigate innate and adaptive type 1 immune responses. 25 However, parasite dose, strain, developmental stage, injection route, as well as the genetic background of mice influence the course of infection. Injection of low parasite cyst numbers with lowly virulent strains is followed by a protective Th1-mediated immune response that develops into chronic CNS infection. Oral infection of susceptible C57BL/6 mice with a higher number of parasites results in extensive cytokine production and detrimental Th1-mediated immune responses in the intestine, which is a model to mimic inflammatory bowel disease. 21 Thus, these differences make it challenging to assign one specific role to an immune cell subset or cytokine for the course of T. gondii infection.
Upon parasite entry in the small intestine, infected enterocytes secrete chemokines such as (CXCL2), which initially recruit Ly6G + neutrophilic granulocytes to the site of infection. 26 Neutrophils play an important role in protection against infections by phagocytosis and secretion of effector molecules such as IL-12, IL-1β, TNF, CXCL1 and CXCL2, activating other immune cell subsets. However, we have previously shown that specific depletion of Ly6G + neutrophil granulocytes in the acute phase of the infection did not affect parasite control in wild-type mice, suggesting their complementary role in host defence. 27 In Ccr2 −/− mice, the rapid influx of neutrophils rather contributed to an excess of intestinal pathology (acute ileitis) and inflammation in the spleen. that depletes ILC1 and NK cells. 43 T. gondii infection stimulates NK cell cytotoxicity in acute and also in chronic infection regardless of mouse strain; however, its importance for control is still unclear.
41
Although IL-17 has been implicated to be involved in the pathology of several inflammatory processes, it has also been suggested to contribute to the resistance against certain intracellular pathogens. As the intracellular parasite T. gondii is capable to invade any nucleated cell type, the direct invasion of NK cells by T. gondii has also been considered to alter their behaviour. Recent studies indicate that NK cell dynamics in the lymph node is affected upon infection. 52 Infected NK cells displayed faster and more directed migratory behaviour observed by two-photon laser-scanning microscopy. 53 This hypermigratory phenotype was similar to infected dendritic cells, modulating parasite dissemination to the CNS. 54 Moreover, a study presented that T. gondii is able to hijack NK cells to survive as infected NK cells were not efficiently targeted by other NK cells. The transfer of T. gondii from infected DCs to effector NK cells contributes to the parasite evasion from the cellular immune response that enables to multiply and spread. 55 Lately, a potential mechanism was proposed, by which T. gondii might avert cellular immunity and manipulate cell-mediated cytotoxicity in NK cells. 56 Infected NK cells displayed reduced levels of IFN-γ, and elimination of the parasites was less efficient, suggesting impaired NK cell recognition of target cells and altered cytokine release.
| ROLE OF IL-18 AND IL-22 IN RESPONSE TO T. GONDII
Oral challenge of mice with the intracellular parasite T. gondii is associated with Th1-mediated immunopathology driven by IFN-γ, IL-12 and TNF in the small intestine. 57 Initially, IL-18 was highlighted for its effect on IFN-γ-dependent Th1 responses; how- 
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